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(54) DISTANCE MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a distance 
measuring device with high distance measuring accuracy 
by converting an integrated signal into a distance signal 
corresponding to distance with a different conversion 
expression based on whether the number of times of 
output of clamping signals as an output signal of a 
clamping means when an output ratio signals are 
integrated is more than the number of set times or not. 
SOLUTION: The reflected light of a luminous flux 
projected to a distance measuring object is received, a 
far side signal and a near side signal are outputted, the 
far side signal is compared with a clamping signal 
previously set, the larger signal is outputted from the 
clamping means, the ratio of the outputted signal to the 
near side signal is operated to find an output ratio signal, 
output ratio signals obtained every light projection of the 
a light projection means are integrated to obtain an 
integrated signal, and when integrated, on the basis of 
whether the number of times of output of the clamping 
signals as the output signal of the clamping means is more than the number of set times or not 
(S10), the integrated signal is converted into a distance signal corresponding to the distance 
with different expressions (S12, S14). 
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M A<iS I* 15 <t* * £ ttffi <t «t « BflIB4&t/ffrEEK*<i& 

a«a**-€-©**diau itea«B«*<iMB9 5 > 
?B* * y ^ * ^ t # icfria^ ? > &&-hirz><? 

«rlEifi«(t# t MSB * ? > b tb * $ *i -5 B* £ 

tt £ m * l t u * ttm * z a x t « * s t , 

«rlEtH*«**B¥««>«Wl«*l=»r3*»3S4*i** 

m*«2] «MEBB*«ii. WE»»*«©«»a) 

EfcttlB* 7 > ^#KA>bfItB^ v > ^«*3ft«tt * £*t 
Htt-5£&3£lcJ: yffiE«»«*SllHBE»l=Jt CfcE 

»B#i=*«r * =. t &mt t -siffms i iztBsoM 

f=ia»3b<-3Ero»3£iattjai±-cfc*^5^atflnriMl» 
*«*ai=«fc u«rraiiHi«tinEEMi=j£i:«:Ettfl 

So 

[EBOBEttKH] 
[000 1] 

b *i* 7 £ =f 4 ^Mwa'lEgg l=B8f 4 i O X fe 4 „ 
CO 0 0 2] 

SJroiBJIIgfBi: LTI±, 1 0-2 7 4 5 24ffi 

■€-a?aiE>fj*fi3*-ca)ffi!6ii=Jci:fcjfifflnt-^&t/ja«iJ« 
#*aja-r.5Biife#B£*u *fl>a«B*£**>KE 

#L^(i-§-tjfi{|iHi#<tro^btii*J±(i#^S:aiL, -t 



[0 0 0 3] COBEBBI*. EB»«£*#<*-*c 

£tt<, bbmwi=, a*©**aEflfffl*3ifcn 
SBOBEEJISBT. «esbb*-c«>e»a<** < 
X t -»M o S3£ l= Ett *> cfc 5 £ f 4 4, © -e 

[0 0 O 4] 

[«E*«B*LJ:3fr*BB] Lfrltt*t&. C(0J: 

5<ctt*©aB««i=*-3ri*. tH:bi£fl«$«ftsi« 
t. a««*3!i<*5>^«*tiaiSBii:B©«^. 

tt«**EB«*l=B»-i-«4:, BE»B«9$-ca>EHI 

[0 0 0 5] -t = -e*«swi*. =a>J:3fta«BEB*» 
*r 4 fctt i= * ixtz t ©-e fc o x , SdEBgro |r)± A< 
20 Bjh.4aE««a«t4 = i:*l«it«. 
[O O 0 6] 

[KH*«*-r4fcto«¥a] croj:-5ttiM^Mjs-r 
3?tLfc3fesrosst3ic$aiiE^*«!i*-e<DE»i=J£i:fcS 

3t(iMr'S3tL. EB^BlMS^dttB^tt^BBB 
*a«EB3i«ifitMSif**ttBi:tt*ifiB«*Sa*-r 

fcitBL, BBB*3!i<^^>^B*iai±-Cfe*t#l=a 

/h $ u t # r= ^ 5 > « * in * -r -s ^ 5 > a t , 

iS«B*t^7>^B^bffi***i«B#i:»tt*B 

A^bal^*4^-5{i^jtfil]fi•^T•&■S>7^)^'? i 7>^^l#r• 

fc*j^*Ba-r*ai*B-«»«wi*«4:. ia**s<oa* 

rfcl=»b;h.4ai*}]fcB-*«»Ji:LTB#U 

e*i=Ei:fc«»B**tt*-r t» a*B* 

^tB#Sro^til$gmi3So-^i£S^^4Mtt-5>^m5ei^ 
fifor. B»«**EB«=lti:fcE««*l=B»r*B 
40 »¥«itiATi**tiTl»4. 

[0 0 0 7] £fe*£Bi::a«3HE£BI*. 
¥KA<. »#¥«©B»©BI=^ 7>^#SA>bf 7> 

5*M=»"3^T. Ktt«BEAI=J: y«»«**EBI= 
fcCfcB»«*l=EE-r* = i*W*i:-r*. 
[0 0 0 8] «^4:BBI=B«BEBBtt. BB0)BE 

^«**<tti***ifciii**<-3e©K3Eigajsi±-cfc*^ 

5^atffll»«**<-E©»3gBiai±-e*4^5j!iM=» 
50 r5t^T. Btt4E»SCl=J:ya»B*SEBI=ei:fcE 
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[0009] z^^<r>%mz^\Si. $is§;u— ^xcfc 
^xm^m^^^^^m^iz. mxzko<?^>? 

[0 0 10] 

[»E<DSS16<0J&I8] JUT. 3$f*H®lzSr5#. *^0^ 

SLri^ttL*. 
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SBKtt. cpu i tfKit&ftri^o cpuitt.a 
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(I6t*. -0) I RED4li. h7-f^3^Ltt*lf 

♦lcpu i iz*«**Lrfey. cpu i iz&jtmmzti 
tt^o *fc. anEtt«ici± % psd «tLM&ihm*) 

5/)<Kltb*lTl>*p PSD5lt §IRED 4^t>Sll 

ecu*. psD50)ttAflt9«As-r«aniikjfi[ffli c 

(JUT TAF I Cj tl^Oo ) 1 OtfSlt&4lTL^«. 
C<DAF I C 1 0©ittl±CPU 1 IZJ: y$ffl£*U A 
FICIO^btB^ilSAFft ttCP 
U 1 (CA^I^tl^o 

[0 0 14] I RED 4^b$^t*fel)S3lct* — Aj£>* 
tUatSJhfti, Att I RED4<D|1J®|CIE 

«**Lfc«5tel^:/X (H^-fr-f) Stt L.riBE»*»lz 
S3fe^tu^ 0 AO)— ffi#JRS***u PSD 

SCDftjSlzIEg^ftfcgftL^X (HTF-tJ-T) J^LT 40 
PSD 5©Sftffi±©fiHx^fl)fil|-CS**il-5. Z<D 

**tt«tt. a<ffi«»«as-c?(Dffi«[cjci:fcti<D-ea& 
fit, psDsit -5-o)g3t{isicjci:fc2oa) 

[0 0 15] «***^-ft-C**ttfH« 

2tt. s***^-£r*fc*Ltfffi«A^aL^i5ir***ffl[ 

t'S^iatyfi-^T'fe^o I I 2C0^D(i. PSD 

I CI 0<DPSDN«imcA*l**U I 2 l± A 50 



F I C 1 O0PS D F«B^-lCA***i*o fc/£U HIS 

ici±n*ftfrt j: vmm^ 1 1 i 2^*l 

■f*Llc^«*:fiK» I 0*<(*mS*Lfc«*3WA F I C 1 0 

[0016] AF icioit JUKls]& ( i c) -efeo 

T. SHIfj5lI0lSl 1 . «2«*«ISI5IB1 2. <7 
3. 9tJHslKl 4&tf«»|Hl|»1 5*Nfc>« 

J&3ft«. ff 1ffi-9ttamflM 1 tt. PSD5A>baiA 

**Lfc«#I 1+ I 0(DA**5lt. J £-<£HI-^Cl#£*l£ 

3e***»lo*»36LTifi««*Ii*tt*-r«. * 
fc. SB 2 «^«[131|5IB1 2 tt. PSD5HHiAS*lfc 

«*i2+ioo)A**ait. tcommz^&tizjznft 
i o * R£ Lta«iOT 1 2 ^ub±i-r^o 

[0 0 17] ^7^>^IS]K1 3(*. «2«#fflSIaJ»l 
l2*T»R3gS*Lfc^5>^fll»icttt«lL. iSfl'Jd 

* 1 2tf$=7>ym^ i cJ5i±-efc4t#icttaflij«# i 

2**a>**Ui*]U a««*l2ff*5>:7«*lcj: 

y^a?i>t&ic^^>^(t^-ic^fcii*-r^c jut. * 
^v^s^i 3^t>aj***L^ai*<i#$ 1 2c-e«-r. 

[0 0 18] 3lctt, 
2C#5M!|fl» I 2T'&Z>frXlt<7 ^lsZ?m^ I crfcft* 

**a3-r*«*ts«^T^*. are. ^v>^(i]Bi 3 
[0019] suram 4 a, k iwhuiibbm i * 

I 2C £G>A*£5Sl-J\ £U2ii± (11/ 
(n+i2c) ) £3(l(u *<&e*£*-*-aait«-s| 
JtilW^o Z(7)a±*ili: (11/ ( It + I 2c ) ) 

tt, PSD5.(Dg*I±(DS*ttl, H)*3NE«ttMfe£ 

[0020]S»15lt ZCQtfi±)l£{I^0)A2j£ 
git, A F I C 1 0<DC I N Tt%^\Z&Wi£tltzmft^ 

6 £ k ^\z*<n&ft\t*§>&wm9--?Z>*><r>'Q 
fey. cHic«fcy s/Nj±(7)*SA<iiit,*i^ 0 

[0021] fit, ^(7)«S:^^fcaJ^hbtt. A Fit 

* iltAF I C 1 OtDSOUTflH^fe 
tti^I^^^o CPU11 A F I C 1 O^C,ffl***Lfc 
AFfg#CDA±I^Slt. BfS<D3IK*ff oT A F«*fi 

e««#ick»l. *<nm&m^z^x%m®ni \z 

raKu>X8*$«»ff$it4 0 cpuiizfc 
i+« a F«*^&E«nt*^©K»aijnzot%ri*ata 

[0022] D2ICAF I CI OC0mifl-^-$a^(B]Bl 
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H-5§-«i3I[e]B 124, JS1 (R^AJllslB 1 1 t n«« D 
B«Mt**LTl*4. 

[0 0 2 3] B 2 ICS*** Sic* Hf^I[e38i 1 
14. PSD5^&tt**4ifcS*3tj«»io*trt;ifi«iJ 
I i 4 A* L.- S**jjE# I o £R£ LT. ififfi«# 

I 1 £tfc*]*£*,0)T*fc£ o PSD5a)iEEMIflA|?-^ 
&d3***t4W3S ( I i + I o) 14. AF I C1 O0PS 

DNS^it, miflHHQBBBl 1(D^7>?2 

oo)-Aaasm::A;*j**iS. **<T>y2 OCOthtii^ 10 
^i±h7>v^$ 2 ia>K-xtt^ic»«s*tri3y. 

h^>S?A* 2 1 0)3 1/^7 £«m4. h7>vX^2 2 
(D^-xW^lcftttSix-c^io h7>vX^2 203 

*U -0)a L/^*«S^lcttBESiy^3j— K2 4 0)* V- 
K«W*tfc**LTl**. ^"^7>^2 3C0 + A 

*4B*-I=l*ffi»y<3j-— K 2 5 <D* V— Ktt^tfftttS 
*ltSy, t~ K 2 4 & « 2 5 0* *lf *L<07 

y-K4S^|Z[4miS^m?H2 6 3&««|*S*LTL>4. 
t0024] *fc % AF I CI O0)CH F«B^|Zl4 % g 20 

5t^=3>T r >-9-2 7(4. m -i m J %® t m\°i& i i wo)£ 

l^4o S«3fe»*n> : r>-9-2 7 *br^^T>^2 3 14. 

x^yf2 9^Lt»astitfiy % :o^7f2 

ffi h7>vX^ 2 8 0)3 U^^4S^I4^^7 T >^ > 2 00) 
-A*«HT-lctttt*#iTj3y. h7>v^^28(0x5 

3o 30 
[002 5] — » % gUltfclxT. ft&DB 1 514. A 
F I C 1 00 C INT ^IZ^ttlt^f-fgtfzi 

6£{i*_Ti>£o S^a>f r >'t»-6(4. x^yf60S 
:frLT;Hg:[5]£&1 4 0)&*^fz}g*fi£;h. X-fvf 6 
2t^LT3E««ai6 3rc»***l. X^7f64f^ 
LTS*feS4xTl^4o :tlb£0X^7f 60, 6 2M 
6 4(4. CPU 1^t»<D«H0«*ICcfcy«|«I**i4« 
[0026] H! 3 A F I CI 0 0)^^>^lHlB 1 3 0) 

[0 0 2 7] B3|Z3**J;5IC % 9 7>?BB1 3 |C 40 

14. Bflfll^ I 2©l/'<;^flgtSa>/<l/-* 3 7 
iMttlt&*iTl*4. £ 3 7 0) + A^)5fl5 : ?-l4. 

«2(l*ffl31I51B 1 2 0) h7>vX^2 2(D3^^Ji 

81 40)A*fi*^lzft«$j|xTl^. 

* 3 70)-A*ifijm4. +A*B*l-«B**iT^* h 

7>^X$ 2 2&tfE«jf<t- K2 4 tHHtlC, 

5 1 o)=j U**B**tfEEB5r-f 3J-— K5 20) 
LrjllgH^I 40)A*B^I=*«**LT^* o .50 



[0 0 2 8] h7>vX^ 5 1 O^-X^d 

i4. ^^>^«aB4 1*<»tta?4^TL^4o 

a* 4 1 ICI4. Sm?jS;TS4 2 a tX-f';f4 3 a *<1KB 
SttSJU £ tXS 42btX^^f43b ^llWlttt 
S*U 3Ett3SaS4 2 c tX^ y^4 3 c^E^JJgJSS 
*U S«3tS8 4 2 d,!:X-f7f 4 3 dA«BM»«S*ir 

fe L J. **L&0)X-f ^^-4 3 a — 4 3 dO)ffeiBBB35<h^ 

>vx* 5 i o)K-xas^icfg^^ti-ciN^>o 

[ O 0 2 9 ] «*I4. ^m5S;1 4 2a WStfll O . 

1 2 5 n A£ttS*U S«3Ka8 4 2 btt-S«3Kfil0. 
25nASUAU SlStt4 2cli-gia»0. 5 
nASBAL, Staai4 2dtt-S13H|l. OnA 

Sdi*-r**o))&<fflL^t>*i*o 

[O030]X^^f43a-43dlt ^V^L"* 

Mtisiisi 6^p>aj*$*L*«*Q i ~q 4iCcfc yw 
«*j|xtmibj-s-*o fit, <??zs-?*3tim* i 14. * 
o)is b &*ifcx*r ^ ^ic»i6-r 4S«ata**L-F*L3^ * 

0)BaO)«fD-efc-6^^>^ , ft3lES- h7VvX^ 5 1 CO 
AMB^cA***. C0)£ v>:?»3EI4 h7>vx 
S 5 10)*— XWKirtty. ^0)7t^ ^izj^Ctz 3 U<7 
*B(iA<3>/<U— ^ 3 7 0)-A*ttTl::Art**i*>o. 
ttte, BEBB0)tt«B*^Bl:KSd 

[O O 3 1 ] *fc % A-f'7^3 9(ZI4=3>/^U— * 3 7 

o>ui*«is^««**Lrfcy. 3>/<u-^ 3 7(Di±3^i 

ll^^A^I**L^ e A-fy^-3 8fZl4-f>/<— £ 

40S^LT3>/^-^ 3 7 0)ffl*JfW«B*4lT 

fey. 3>/<u— ^ 3 70)aj*«**<ste**LrA*s 

*l£o lot, X^^f3 8M3 9ft zj>/\°U— £ 
3 7(DHi*ffl*l:i^ #£<h<fe:£# 
"S-^ttffliraftBBlcfci. 

[0 0 3 2] * 3 70)iJb^fi-^(4. C 

Mout ARhF^BIS-T A F I C 1 OA>t>di***LC P U 1 
l::A*)£;H£o C0)=i £ 3 7 0)fct5*Mi#l4. + 

A*B^rcA***L*B«(t# I 26<-A*JamcA*i 

*^i)^7>^iif i ccfc y**i***i::i*i««ffio)« 

*itty. seic+AajB^lcAASttSBBflHHi^ 
-A^S^lcA**;^*^^*-** IcJ:y/J%$L%fc 
* It l*(S«ttO){i* i: ft « . 
[003 3] ZCDtz&b. 3>y\°U— ^ 3 7(4. 

BB1 3^&tt***i*ai*«* 1 2c*<BftA-9 1 2t? 

db^s^ LT«B-r«. 

[0 0 3 4] MX»aizB«aHE8EB0)nfff= 

[0 0 3 5] Hil:feut, CPU 1 0)Mtt{t-4£&H- 
r I R E D 4 ifi9£jft L. S^cl>>X (H^^L) sac 

•€-0)18. IRED4I4. CPU 1 0)fijf9lt«fcy. jftB-J- 
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[003 6] I RED 4<D%tftC:tlZ s tfc^ttfZTJSS* 

AS Cfctt«lcB»**i. fOltttttCNS LT P S D 
5*>bS«5fcj£# I o**t;iMHI» I i&tf»flij«* I . 

[0037] fit, s^^js^ i o^-gtrfomm^ 1 1 

ItAFICI 0<DP S DNS^I^A^)*n. S«3fcJ3E# 
I 0 £#t?»ffl«* I 2(4A F I C 1 OOPS D F$%+\Z 

A*j£:K£o 10 
[0 0 3 8] d4 IZ^-TJ: 5 CPU1i)>bA 

F I c 1 0lc=3> hP-JHiWA^^fti-&o a> hP 

3^ff*>*i* 0 AFicioit ca)=i>hP— ;M1^C: 
£■51::. af i ci oa>*i«*fliailH]Bl 

<t£*U SS*Ki3 >f >1t 2 7 0)tWSft$tl 20 

[003 9] ZtLlC^LK PSDNSffi^bf Hl^ffi 
J113S& 1 1 IZA***t*S«ftflc» I O&tfP S D F4S 

Tfr&*2«»*MIIIHn 2lcA**4x*S«*«» I 
omftih7>v^^ 2 8 JIi:t7-Xl:ati, 
ififlMH I i&tfilfflflH* 1 liz^&tiZmiSitt&Ltt I o 
^*4**i*o fit, * i fB^BftSBH i i**6ifi« 
«*I i*«a***L. ;1I[H]K1 4lcArt*;|x4 0 - 

m2^i#^stH3Bi 2 3&^5a<nft*i2/)<a** 

*U £5 >^EIBl 3(cA*)^n^o 30 
[0040] ^^>^@g§1 3TM4. IEl3lC7F-r£5 
I 2#=3>/\°U-£ 3 7lZj:y^toK£* 

3 7<Di±*2j;b</W (JOtffi) fcft.tj. ^Vf3 9tf* 
X-fvf 3 B^tftot, ^V^EKl 3*n 
I 2*<tti^Dffi-^- I 2C t LTd3*)£*l£o - 

^3, SAM 1 2 tf* 5 1 cfe y/h*^fc#icii 

Vf3 9tf*>, 3 8^t7t^ot, £5> 40 

^1 3^t>^^>^«# I C^a*«# I 2C <t Lt 

[004 1 ] ^0<t#. =3>/<U— £ 3 7C0tb^iI-§- 
14, B4l=^-r«kai-. I RED40)*ftRt;«#iM* 
- <t ic. a F I c 1 ococmout aSTA^tii^eidifi^ 
<t LTC P U 1 Clfcb2j£;h£ 0 CPU1T-I4. ZOthJl 

T. tb^m-^ I 2c t Ltiliff I 2X14^7 

£3b<T*#£ 0 50 



[0 0 4 2] fit, (D2IC^-r£5IZ. SS1«#S|131 

3 3^&ai***LfcUi*ffll* 1 2c*<f tt-f *L?HS:ill» 1 4 

t>m^ 1 2c iz^-oi^xthxttm^znth u 

[0 0 4 3] fS#0S§1 5-CI4. H4lC^-rcfc5l^. C 

PU1^^3> hn— ;u{i-^|-S^t^TX>r ^^6 o 

5o H2U:fcl^T. X>f^f6 0/)<t^i 

<brfc&<b. 9MHSB1 4^e>(DaJ*lt«#lzi£ CT»# 
3> J r>-^6<03£ffiX(4jam^fT3bttSo fit, x-< 

tim*\zmtt^>T>v-e\zmi*z*iT^< 0 :m 

lfe^(7)ll]Sfel4EEPROM2|ClgSS : ^. *<0«fl«fE 
[0 0 4 4] fit, R3ElHlft(Da»lJlffS»TLfc 

a^^v^v-^etD^smex^tfemmii^A f« 

LTCPU 1 lzK*ii**l* 0 CPU1T-I4. fCD 
A F{i#*SBSIfi-^l^3g}ftLTU>XffiKiI5]»7lza3* 

[0 0 4 5] ::t\ AFft^6ffiiBl«^(DSt»«i 

[0 0 4 6] BB5f4AFA^&E«l««^a)K«a)R 
0JHT*fe^)o -0)lll!w^-r^ : 7^T*(4. -flmi43REttfe 

**^(z>E«Lo>ai« (i/L) -e&y. £»tei4AF 
«tK«ti4Eai««-eft« 0 

?-CI4E*i L k A F«*±(DBBtt;&Z/E»l L 
i:0Hi^LTfc^ E8tL 2lz*f-f £A F<1 

Wy2, EH«*&«x 2-Cfcy . ffiKL-3lZjbff*A 
F<I^#y 3. E««**<x 3T?fcy. E«L4lZfcrT 
^AFjlf^y 4. ffiK«#*<x 4-CfctK EH L 5 fC 
^«AFl^y5, E)liatA<x5-eft4 B flL, 
L2>L3>L4>L 5 «h ^oTLn^ 0 
[0 0 4 7] ::t\ E»LSL 4<DEffl&T/ffi»L> 
L4(D®ffl(CfcL>T. A Fii^-liESiLCD^gft (1/ 
L) lc»LT»l§JMI«T?*y. *tz. ESlLCD±ffiH 
IzfcLNT. Egim^l4EglLOj£a (1/L) ic^LT 

sil> l Aommizx. AFm^t^m^tcomom 
m*>Wtmmmz#>%>. 

[0 0 4 8] E^L^L4<D^K,h£§gtL>L4(7>®5H 
(CfclNT. AF«#0)«*1#tt3!»^b-r-&a)l4. S&SIL 
<L4C0J£IS-CI4^^>^ , Ih]£S1 3(0aj*«*^LT£ 
i=a««*i2*<ai»S*u*a)'lc«L, E§l L > L 4 CD 

[0 0 4 9] CO)AFll««ElliA«l=fttt a r«*«. 
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(i/L) lz»L*±fttt»B«£ft*ciA<a* 
[0 0 5 0] -Tttfcft. SMglL<L 4 0EiTM±, * 

a©a (D . (2) iZcfcygE&s»A2. b2? 

[005 1] 

A2= (x 3-x 2) / (y 3-y 2) (1) 
B2 = x 2-y 2 - A2 (2) 

fit, t*«»A2, B2^^t, #<0s£ (3) |Z 10 
cfcy. AF«*y*S,E»«*x£J(UJU EMMI*^ 

[005 2] x=A2-y+B2 (3) 

E»L>L4(DgEHT?li. JfcO)St (4) . 

(5) l=cfcMK!MKftA3. B 3***4. 
[0 0 5 3] 

A3= (x 5 - x 4) / (y 5 - y 4) (4) 

B3 = x 4-y 4 • A3 (5) 

*LT, SE»fl6»A3. B3£ffil>T. *CDSC ( 6 ) |Z 

[0054] x=A3-y+B3, (6) 
ftfc\ SSMA2, BZ", A3. B 3 ICOlNTIi. 3M 

tf)£*U EEPROM2HfZ^#)|S:££;h,4o £ 
»«ftA2l«»«»A3 *y*#<»3t*4x. Ctfeflfc 
*B2I±*»«*B3 J:y/Jx*<R£**t*. C(DJ:5 

A*<kt4AF«S, E»©ie*£Jt«*-*«fc5ftE 
»«*lzR»-r 4 C fc fl^B <t ft -5 o 30 

[0 0 5 5] LfrLft*<&. ::<D<fc3ft«£3fe<03E»¥& 
T*li. AF«*3^*a|:{*fl!)S»*1*ttft^lcKBi-r4c 
£ 6 . jE^ft;li|S§^m Sf^C^ T* # ft LMg^^fc 
4* 

[0056] fzt, *£B»Biz««91EttB:-e{** 
JUT<D*5ftE««*(D**«a3&«ffte*i«. 161:* 

[0057] EKff-f^OlE&ftaM:. H60)S 

i oizfei^r. Wi^®&'n^tzmi*mft<D ? 40 
[oo5 8] mz.it. -Ei<D®mzxmftmm<3 2 8 

Hffsbtt, ^tocpu i lzRS*Jh4RSE»j&«1 oo 

n-ca&«»*. *»ittS3 2B@fiofcai, ^32 

» A<1 0 0lB»±T?fcofcfrg* 

#ffl£**l*o ftfc\ I clz£4fitt<7>lH) 

ftli. £5>^l5]Bl 3<D3 3 7j^£>ffi*S 50 



[005 9] ZCDS 1 OICT, I clZ<fc4 

■»iitt3ft«R3EIBRa±-e*«fc«3e**Lfci:*lcl*. 
S 1 2 IZf£frU ±£ELfcx£ (6) |Z«£l\ A.F«* 
x. £»5£&A3. B3|cKr5l*TBttflmy4t£)(± 

4x4o 

[0 0 6 0] S 1 OCT, <7^>^{f-^ I CfZ£ 

*a»«ifiF^RSiHi* ja± -c ft t *3E * *ufc t * i= 

lis S14lZ«fTU ±SfiLfc3i (3) IZftlV A Ff 
-^x. e»3£»A2. B2(zS^l>TEJSi{I^y*t;SJf 

[0061] dt^^eiz. -ia©aiE;u— ^xcfcivr 
*»#a>n»izi£i:T. Bft«BBai=j;yAFflMMi* 

&E««*-^©***ft3£il=J:y. MBIMEa>Rl± 
[0 0 6 2] H7~H9lZ(fc3k<B£»#&|Z < fc4E»« 

»0>K»f**t*L. Hi. 0~H1 2lz*||t6ff2Bfz<£ 

«aEtt«izj3it«E«t«*<DR»«***-r. 

[0 0 6 3] BB7I4imaLfctt*a)*«*aiCj;yR« 
*3 6%0)flEM*M«9HELf=««(DMEHM(OE 
«£E««*«t(D««£^Lfc*0>T?fe4o *fc. B8. 

i*miSLfc«*a)K»*aic < kys»*9%a>aiE»» 

Ml«SIELfe*«a)ailEMMa>EK^EIHIA*i:0!)n 

y s»»9 o%a>iiE>tftiii«iiELfe*« 

<DajE»ft*(DE«liEtt«*i:(DH«S^Lfctia>-C 

2t)4o 

[0 0 6 4] Hi oii*SUfifl$»lz«*}ii|EStt 

(DSESMMI (06O7P»ft- MZ^-TIE&flHl) fz 
ck yfi»*3 6%CDflEttM$MELfe*«a)3NEtt 
*»(DE»tE»«*t<DH«t^Lfcta)-cfc4„ * 

fc. 01 i tt^iiK^nica«aiiEtt*oxiftA9izj: 
y 9 MoaiEHfttt^ME Lfc»-&<Da«E»»«i 

<DE«fcEB«*£a>B«**Lfc*a>-C** Q Hi 2 

ii*xtE»ttiza«9fEttaa)Ktta3w= j: y sstsg 9 

0%(D»E»fttt$atEL/=*«CD9IE»4t4fea)E]ltj: 

s§ Rt m * t a? n 11 ^ « l fc t, co -e fe 4 o 

[0 0 6 5] ftfc\ H7-B1 2lZfc^T. H»3&<SE8l 

»(DEK«*(Di#tt**-r*i(7)-ea5y. nf&<D_bTizfc 

[0066] B7iHl 0<DU&ffi&$:it$X-tZ>t. * 

X'\$, ls^:^^fE«l«#a)*ttlc*flsl*ftl^. ^t-. h 

a(E««a)R»aai:a*a)«»*ai:-ei±. ek«*- 
cx>4*tilz^:^ft£{bliM^ttftLN e 

[0 0 6 7] d9<tHl 20XttttK«lttt a r« 

t. H9 0>«£*(Z)ffia*2ST?(4. l&^ICD^a (1/L) 
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*WzaLfc*!ME*A2. B2f=£yEMHI«0>ka 
[0 0 6 8] fil±©J:5l-. *Xtt»nica«3HEeS 

fT3b*i*»«i=* icizcfc48t#o>B»i:: 

JSXT. *ft4K»af=cfcy A-F«»^6B«Ml*^o 10 
&Tr#4 0 zotz&b. »Ef»«a>fl±*B*::£*«-c* 

4o 

[0 0 6 9] (ft^Klfe^lB) aWn* ffr.Klk»ai=fiK 

[0070] «xiB»ni=a«aiEttaM:« 
nica49iEKit^(s(sn«ftflijS£*-r«fia) fl (?ft« 

£ yff 5ja-e*ttor^«. 

[0071]. B -13 lc*S81fi^!Blz«sa!IESt«irfcft 20 

4 a F«*^6EJ*«^o)iE*ftaa)^p— ^-v— h 

[0072] (Hi 3 CDS 2 OlCfclNT. A F 
EEPROM2 lcR£* jhfcRgffi^&4C0UNT_B«fc U 
*#L^5^flft**L* 0 CCDS 2 OIZT. AFm^ 
7b<C0UNT__Bcfc y**^4:«a*4ifci:*l=l*, S22I: 

±aLfcSC (3) [CftlV AFif^x. 
&A2. B2lzafc^l*TE*t«*yA<3t»*ft4. 

[0 0 7 3] S 2 OCX, A F «*j&<COUNT_B«fc 

y*#<'aL^tflS**Lfci:#|zr4, S2 4.U:»fTU 30 
A FWtf*K)EE P ROM 2fZlS^^^felS:Sffi-Cfe 
4 COUNT__C J2JL± T fe 4 A* 5 *<*J £ £ ft 4 o . ^ <0 COUNT 
_CI4. C0UNT_B«fey/h*^«lcR3ES*irL\4. 

[0 0 7 4] S2 4ICT. A F(i^7b<C0UNT__CJJJL±T*& 
4i«e*ftfci:*l::l4* S2 6lcf£trU RSHStfr 

ES»3b<. ^ttCPU 1 lcR£Sft4R£@»N aJaJt-C 
fc«fr5fr*<*!lffi*ft4. 

[0075] -iaia)aiEfcra»»f^A<3 2 s 

Efrfrft. ^ftCPU 1 izRSSftiRseBBtN a^l 40 

ooia]-efc4««\ a»»ff^ 3 2 8iHifTot=a. 

3 2 8B<D«»Bf*lZT^5>^IglEl 3^6UAm 

fcBft (2^>:7«#B») #1 0 0EI2l±-Cfco'fc* 
5**<W£*ft4. ttfi. *^>:7«*lclz,fc4fl|# 
CDl°3&l£ % £^>:7B»1 3(D=l>/<U— £ 3 7^b!U 
;b£ft4ffi;£i&tiilf-§- IzS^LNT 

[007 6] CCDS 2 6|CT. ^7 5 > I C |Z <fc 4 

»#BlfM><RSEttN a^±-efc4tMfi**ifct#lz 50 



I*. S2 8fC»fTU *05t (7) IZLftlV AF|§ 
x. «»S»A3, B4lzat-5l\TEII«*y*<at«* 
ft4 c 

[0077] x=A3-y+B4. • • (7) 
:^t\ Ktt£ftA3 % B4lt ?^EEPROM2f 
l3Rfi**L4RSIt-Cfcy. 3NESft*<ie*&£ft4* 
>^<DS£B#lz*>^;r<hlzR5££ft4o *fc, 

»A3it maiLfcxt (6) a>*,o>kimtt*,<Dtfimi* 
#<R^^n4o 

[0 0 7 8] S2 6l:t, I CIZJ: 

|Zl4. S2 2l^JrL, 5$ (3) AFOTx, 
K»3E»A2. B2lz*^l*TE«i*y#3t**ft 
4 o 

[0 0 7 9] (tC4-C, S2 4IZT. A F {RECOUNT 
_C£l±T*tj;^tmj££Htzk$\zlt. S 3 O Iz^fr 
U A F«§3d<f ft E E P ROM 2 1:R2S tlfcRStt 
"Cfc 4 COUNTED «fc y*#^54^*«*|fi**L« 0 CCDCO 
UNT Dli. COUNT_C<£ y /jN*lMil(cRS£ftT^4o 

[0 0 8 0] S3 0fCT\ AFfs^COUNT_DKJL_t-efc 
4<t¥iJS£ft/i:<!:£{::i4 % S3 2lc8ffU R^HJ&fr 

^tocpu i icre**l4RSB»n bjsi±-efc4 

[0 0 8 1 ] CCDS 3 2 ICT. ^^>^1^- I c\Z£& 

»»lffWWIIil*N btt±t*4i« Sftfct *l: 

14. S3 4lZ»ffL. ft6>3 (6) IZttlV AFlf 
x. 3tftSBA3, B3lUfc^TE«t«*ytf3l** 

ft4o 

[0 0 8 2] S3 2ICT, 2=7>ym^ I clZcfc 

48t#»ittJfr<R£E»N bia±T?fcl*i«ffi£ftfci* 
1=14. S 2 2lC»frL; 5Et (3) |=|fcl\ AFMx, 

E»SSA2, B2lc»^l*TE»t*y*<9WSft 
4o 

[0 0 8 3] iZ^T?, S3 0CT, AFM*<C0UNT 
_PlU±-Ctt^tMS*tLfci*(Z|4. S 3 4lzf£fr 
U XflOA (6) IZ*L\ AF«x, ti^A3, 
B 3lz*^^rE»«*y3b<aEjr**L4. 

[008.4] £<DJ:3lc -B©aB^- T>\z#l^x 
*3»W»Blf|£/i<ff*3*L4»*l3. AFffl»0)«lwJ6i: 

**r3i ^^>^«-%icl=«fc4«»(Z)B»lw 
BXT* *tt*KM«lc*yAFfl»*&E>t«^a 
*»£ff5Zklzj:i) % *E»*CDRl±3b<B*L4o 

[0 0 8 5] H1 1 4 -Hi 6lc**teJfcffifzflS4a«E3£ 
«lctelt4E«l«*a)ft8M***^. 

[ o o 8 6 ] B i 4 f4$Xlfi»ttl=tt&»ESSa>Xft 
(Hi 3cd^p— ^-v— hic^-rsE»fflS) fzcfcy 

Sit* 3 6%O3NE>4ft«0«XELfe:i|«a)aHE»ft1lB 
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bi 5a*xtt»nr=ff«MEttflia)Kfta9t=j:ijs 

&tmt&m^k<oM&zmLtzi,<DT?tbZo bi ei** 
nmm\zm%M$£mw<»&&mm\~& y s»* 9 0 % 

[00 87] H14-H16 IZ JSl*T\ SgSKttX 

»*a)EK«*a)»tt*^-rt#(D-efcy. §u&cd±tiz 

[0 0 8 8] B1 4£B7*<DK«tt**J£*M-4£. 
^tt»ffilcA«MEttS(0KtftA9^tt3lEa)Xtt^S 

[0 0 8 9] mi 5i:ia8(7)SE»filRSlttS-r* 

a)^*txjfifiiJ|cfeL>rE»m-^<D«tt35</h* < Kttdtt 

*«ri*<»^*. c*t-ic»L.. mi 5 <D*mmmm\zm 

#L^iS«icJ3L^rE««*a)*»1l3&</Jx* < £m£*vrt# 

ttA<a«**iT^4-i:3&<»^-&o A F«*A<C0UNT__C 20 

tii±-e*y^^>^«E*fToTL^«»*fzii % EEtt 

&S&A3. B4lC*yE*«*0)K»*ff5^&-C* 

[0090] Mic. Hi 6 tH9(DSE8ie»tJt«-r-6 
H9 0)«£*(DS«¥a-C?l*. S§8tCD5£g& (1/L) . 
O'h*^j8«lcfe^TE*it*0)1$tt3&^.^**<aE« 

o/h*^iB«i=fet^rE«l«*(Dl#tt3&<*#"<«***L 30 
f^ai^^LtLN^C^^Ijo A f^-§-*<coun 
T_DJ^±-efcy^^>^;*l!lE*fTor^3feL^-&(zI± % 

U«ftSS[A2, B2fzJ:yE»*»fl)K»tfT9^ 

[0 0 9 1] m±CDJ:5fc. *XffiJ&ni=ff«EE£S 
lc«k*Ltf. -E(Da«E;u~^>lcfe^"CaJ»»»»f*3!)< 
fr3b*i4»Al::. AF«-^(Dffllcj6i:-C*a*a*aiz 

*y AFa^&EEa-s-^o^Mitfr^tttfc. * 

i clzJ:-Sa»0)iaft|zjSi:T*3Ej:*««5C 40 
fc* y A FA*4i&EIIff*^a>Klfe«fr5 cfcfc* 
y. EE«««J:yaflM«:Eizfttt-e««. 

[0 0 9 2] 



EE;u-^>lcfei%r*»Mf*S**lHlff3»^lc. IB 

K»ata«LT«»«#*EE»***"CC0E«6lzK 
tfcE«ffll»l=IE»-C#*. tot, XiElzEMI1t#0O 

ea^ffx.. ME«a(Drpi±3&<B*i«. 

[H1] ff-Xffi»ni=ff«MEttSa)«j£B-efe«. 
[12] ■ 1 0)lEMti:fitt«ft4fllBBHla)M 

[■3] b i om&*£w\zteii%5?>y®&m<Dt&w 

BT'fc& 0 

[B4] B 1 <DfflEK«<DMf|sB#<Z>*-f £ h 
[B5] BlO)MEKEf=&lt«iB*ftlA0>n«B-eft 

^ D 

[06] ei i ©aiffiSBKjsif ££»*!31©:7P— f 1 -*' 

[H7] tt*a>£a¥&l=£&EE«*^0KBJMl£ 
[0 8] tt*OK«¥£l=£«EEtt^OB:«4tJK£ 

[01 o] 0i <oxmmmzis\i-z>&tgimmizjiz,mm 

[011] Bia>9HESBI=£lt«K8IA31l=<fc«EIII 
[01 2] Hi <DBEBBI:i£l*«K&«ti31lcJ:£>ER' 

[01 3] m=sm»ffii=flk«aiESBa>xaaiB0>7 

[01 4] ft=XEBBI=B«MEIMN=£lt«KlMl 

[01 5] ff=£KBBI=BSBESW=£lt«x:ifcA 
BI=*4Ett«*^fflB«IS»*iR-r*5 7-Cfc4. 

[01 6] m=lllkBttl=B«BEBBI=6lt«XIMk 
Bi=«k«E««*^roE«»*t3%r^9 7-c**. 

1— CPU . 2-EEPROM, 4-IR 

ED (S^K) , 5-PSD (S3t^S) . 1 O-A 
FIC, 1 3-^7^^@S (^5>^f6) . 1 5 - 
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F £ — A (##) 2F065 AA06 DDOO FF09 G607 HH04 

JJ16 0Q01 QQ23 QQ25 QQ51 

2F112 AA06 BA06 CA12 DA26 FA01 

FA03 FA08 FA14 FA21 FA29 



